Relationship between brain accumulation of manganese and aberration of hippocampal adult neurogenesis after oral exposure to manganese chloride in mice.
We previously found persistent aberration of hippocampal adult neurogenesis, along with brain manganese (Mn) accumulation, in mouse offspring after developmental exposure to 800-ppm dietary Mn. Reduction of parvalbumin (Pvalb)(+) γ-aminobutyric acid (GABA)-ergic interneurons in the hilus of the dentate gyrus along with promoter region hypermethylation are thought to be responsible for this aberrant neurogenesis. The present study was conducted to examine the relationship between the induction of aberrant neurogenesis and brain Mn accumulation after oral Mn exposure as well as the responsible mechanism in young adult animals. We used two groups of mice with 28- or 56-day exposure periods to oral MnCl2·xH2O at 800 ppm as Mn, a dose sufficient to lead to aberrant neurogenesis after developmental exposure. A third group of mice received intravenous injections of Mn at 5-mg/kg body weight once weekly for 28 days. The 28-day oral Mn exposure did not cause aberrations in neurogenesis. In contrast, 56-day oral exposure caused aberrations in neurogenesis suggestive of reductions in type 2b and type 3 progenitor cells and immature granule cells in the dentate subgranular zone. Brain Mn accumulation in 56-day exposed cases, as well as in directly Mn-injected cases occurred in parallel with reduction of Pvalb(+) GABAergic interneurons in the dentate hilus, suggesting that this may be responsible for aberrant neurogenesis. For reduction of Pvalb(+) interneurons, suppression of brain-derived neurotrophic factor-mediated signaling of mature granule cells may occur via suppression of c-Fos-mediated neuronal plasticity due to direct Mn-toxicity rather than promoter region hypermethylation of Pvalb.